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AMENDMENTS TO THE CLAIMS 
The listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS 

1. (Currently Amended) A method of processing signals received from an array 
of sensors comprising th e st e ps of : 

sampling and digitally converting the received signals af*4; 

processing the digitally converted signals to provide an output signal, the 
processing including filtering the signals using a first adaptive filter arranged to enhanc e 
that enhances a target signal of the digitally converted signals and a second adaptive 
filter arrang e d to suppr e ss that suppresses an unwanted signal of the digitally converted 
signals^ and processing the filtered signals in the a frequency domain to further 
suppress the unwanted signal furth e r; 

determining a direction of arrival of the target signal: and 

treating a signal of the received signals as an unwanted signal if the signal has 
not impinged on the array from within a selected angular range . 
Claim 2 (Canceled). 

3. (Currently Amended) A method as claim e d i n cla i m 2 of processing signals 
received from an array of sensors comprising: 

sampling and digitally converting the received signals: 

processing the digitally converted signals to provide an output signal, the 
processing including filtering the signals using a first adaptive filter that enhances a 
target signal of the digitally converted signals and a second adaptive filter that 
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suppresses an unwanted signal of the digitally converted signals, and processing the 
filtered signals in a freguencv domain to further suppress the unwanted signal; and 

determining a signal energy from the received signals and determining a noise 
energy from the signal energy; 

wherein the signal energy is determined by buffering N/2 samples of the digitized 

signal into a shift register to form a signal vector of the following form: 

X(0) 
X(1) 

X(J-1) 

Where J = N/2; and estimating the signal energy using the following equation: 

J-2 

E r = 1 □ X(i) 2 - X(i+1 ) X(i -1 ) 
(J - 2) i=1 

where E r is the signal energy. 

4. (Currently Amended) A method as c l aim e d in c l aim 2 of processing signals 
received from an array of sensors comprising: 

sampling and digitally converting the received signals; 

processing the digitally converted signals to provide an output signal, the 
processing including filtering the signals using a first adaptive filter that enhances a 
target signal of the digitally converted signals and a second adaptive filter that 
suppresses an unwanted signal of the digitally converted signals, and processing the 
filtered signals in a freguencv domain to further suppress the unwanted signal; and 
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determining a signal energy from the received signals and determining a noise 
energy from the signal energy; 

wherein the noise energy is determined by measuring the signal energy E r of 
blocks of the digitally converted signals and calculating the noise energy E n in 
accordance with 

E n K+1 = E n K + (1-a)E r K+1 

Where the superscript K is the block number and a is an empirically chosen 
weight. 

5. (Currently Amended) A method as claimed in claim 2 1 further comprising-tbe 
st e ps of : 

determining a signal energy from the received signals and determining a noise 
energy from the signal energy; 

determining a noise threshold from the noise energy; and 

updating the noise energy and the noise threshold when the signal energy is 
below the noise threshold. 

6. (Currently Amended) A method as claimed in claim 5 further comprising-*^ 
st e p of determining if a target signal is present by comparing the signal energy to a 
signal threshold. 

7. (Currently Amended) A method as claimed in claim 6 further comprising the 
st e p of determining the signal threshold from the noise energy and updating the signal 
threshold when the signal energy is below the noise threshold. 

8. (Currently Amended) A method as claimed in claim 5 wherein the noise 
threshold T n i is determined in accordance with: 
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T n i = 5iE n 

Where 5i is an empirically chosen value and E n is the noise energy . 
9. (Previously Presented) A method as claimed in claim 5 6 wherein the no i se 
signal threshold T n 2 is determined in accordance with: 
Tn2 = 62E n 

Where 62 is an empirically chosen value and E n is the noise energy . 
Claims 10-13 (Canceled). 

14. (Currently Amended) A method as claimed in claim 44 1 further comprising 
the step of : 

processing the signals from two space sensors of the array with a third adaptive 
filter to determine the direction of arrival: and 

calculating a measure of reverberation of the signal from filter weights of the first 
and third adaptive filters. 

15. (Currently Amended) A method as claimed in claim 14 wherein the 
reverberation measure Crv is calculated in accordance with 

Crv = WtdZWsu 

||Wtc| HWsull 

where T denotes the transpose of a vector, W su is the a filter coefficient of the first filter 
and W t d is the a filter coefficient of the third filter. 

16. (Currently Amended) A method as claimed in claim 14 further comprising the 
st e p of treating the signal as an unwanted signal if when the reverberation measure 
indicates a degree of reverberation in excess of a selected value. 

Claim 17 (Canceled). 
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18. (Currently Amended) A method as claimed in claim 1 wherein the first 
adaptive filter has a plurality of channels , comprising a plurality of difference signal 
channels, the plurality of channels receiving as input A the digitized signals and providing 
as output,, a sum and at least one difference signal, the difference signal channels 
including filter elements having corresponding filter weights. 

19. (Currently Amended) A method as claimed in claim 18 further comprising the 
st e p of calculating a ratio of the energy in the sum and difference channels. 

20. (Currently Amended) A method as claimed in claim 19 further comprising 
the step of treating the signal as including a said target signal if the ratio indicates that 
the energy in the sum channel is greater than the energy in the difference channels by 
more than a selected factor. 

21. (Currently Amended) A method as claimed in claim 20 further comprising 
th e st e p of treating the signal as including a said target signal only if the signal energy 
exceeds a threshold. 

22. (Currently Amended) A method as claimed in claim 1 further comprising the 
st e p of controlling the operation of the second filter to perform adaptive filtering only 
when a said target is deemed not to be present. 

23. (Currently Amended) A method as claimed in claim 1 wherein the fifst 
second adaptive filter has a plurality of channels , comprising a plurality of difference 
signal channels, the plurality of channels receiving input signals from the first adaptive 
filter and providing as output, a sum signal received from the first adaptive filter, an error 
signal and at le ast on e a plurality of difference s i gna l signals , the difference signal 
channels including further filter elements having corresponding further filter weights. 
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24. (Currently Amended) A method as claimed in claim 23 further comprising 
tho stop of scaling the further filter weights if when the norms of the further filter weights 
exceed a threshold. 

25. (Currently Amended) A method as claimed in claim 23 further comprising 
th e st e p of combining the sum signal and the error signal to form a single signal S(t) of 
the form: 

S(t) = W 1 S c (t) + W 2 e c (t) 
where S c (t) is the sum signal at time t, e c (t) is the error signal at time t and Wi and W 2 
are weight values. 

26. (Currently Amended) A method as claimed in claim 25 further comprising 
th e st e p of combining the difference signals to form a single signal. 

27. (Currently Amended) A method as claimed in claim 25 further comprising the 
st e p of applying a Hanning window to the single s i gnals signal . 

28. (Currently Amended) A method as claimed in claim 1 further comprising the 
st e p of transforming the filtered signals into two frequency domain signals,, a desired 
signal Sf and an interference signal If, processing the transformed signals to provide a 
gain for the desired signal and transforming the gain modified desired signal back to the 
time domain to provide an output. 

29. (Currently Amended) A method as claimed in claim 28 wherein the 
processing step comprises tho st e p of forming spectra for the frequency domain signals. 

30. (Currently Amended) A method as claimed in claim 29 wh e r e r i n wherein the 
spectra are modified spectra P s , Pi of the desired signal and the interference signal of 
the form: 
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P s = |Real (S f )| +|lmag (S f )| + F(S f ) * r s 



Pi = |Real (l f )| + |lmag (l f )| + F(l,) * r, 
Where "Real" and "Imag" refer to taking the absolute values of the real and imaginary 
parts, r s and n are scalars and F(Sf) and F(l f ) denotes a function of Sf and l f respectively. 

31. (Original) A method as claimed in claim 30 wherein the function is a power 
function. 

32. (Currently Amended) A method as claimed in claim 31 wherein the spectra 
are of the form , wh e r e "Conj" d e notes the complox oonjugat e: 

Pi = |Real (l f )| + |lmag (l f )| + (l f * conj(l f )) * n 
P s = |Real (S f )| +|lmag (S f )| + (S f *conj(S f )) * r s 
where "Coni" denotes the complex conjugate. 

33. (Currently Amended) A method as claimed in claim 30 wherein the function 
is a multiplication function. 

34. (Currently Amended) A method as claimed in claim 33 wherein the spectra 
are of the form: 

P s = |Real (S f )| +|lmag (S f )| + |Real (S,)| * |lmag (S f )| * r s 
Pi = |Real (l f )| + |lmag (l f )| + |Real (l f )| * |lmag (l f )| * r L 

35. (Currently Amended) A method as claimed in claim 29 wherein the 
processing step includes th e st e p of warping the signal and interference spectra into a 
Bark scale to form a corresponding signal and interference Bark spectra. 

36. (Currently Amended) A method as claimed in claim 35 wherein the 
processing step further includes th e st e p of calculating a system noise Bark spectrum. 
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37. (Currently Amended) A method as claimed in claim 36 further comprising 
tho stop of combining the interference Bark spectrum and the system noise Bark 
spectrum to form a combined noise Bark spectrum. 

38. (Original) A method as claimed in claim 37 wherein the combined noise 
Bark spectrum B y is of the following form: 

B y = QiBi + Q 2 Bn 

where Qi and Q 2 are weighting values Bj is the interference Bark spectrum and B n is the 
system noise Bark spectrum. 

39. (Currently Amended) A method as claimed in claim 29 further comprising the 
st e p of calculating a signal to noise ratio from the spectra and deriving the gain from the 
signal to noise ratio. 

40. (Currently Amended) A method as claimed in claim 39 further comprising 
tho stop of modifying the signal to noise ratio with a scaling factor which gradually 
increases from a first value A at onset of the signal to a second value as tho signa l 
cont i nu e s, unt il th e signa l c o asos at wh i ch t i m e , wherein the scaling factor is rest reset 
to the first value after the signal is received . 

41. (Original) A method as claimed in claim 40 wherein the scaling factor 
changes in a plurality of steps. 

42. (Previously Presented) A method as claim 40 wherein the scaling factor 
changes exponentially. 

Claims 43-46 (Canceled). 
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